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ABSTRACT 

PURPOSE: To obtain a new type of a field effect transistor higher in 
operational speed and integration as compared with a conventional MOS FET 
by a method wherein a gate electrode is provided through intermediary of a 
single crystal silicon carbide film epitaxially grown on a substrate. 

CONSTITUTION: A carrier in a silicon substrate adjacent to the interface 
between a silicon substrate 1 and a silicon carbide film 2 is controlled by 
applying voltage through the single crystal silicon carbide film 2 which is 
formed and bonded onto a silicon substrate 1. For instance, an element 
isolation film 6 is provided on the p-type silicon substrate 1 with a. face 
orientation (100) and an undoped SiC single crystal film 2 is epitaxially 
grown through the vacuum vapour phase growth on an Si face on which an 
element is to be formed. Polycrystalline Si is deposited thereon, and then 
patterning is performed to form a gate electrode structure consisting of 
the SiC film 2 with a channel 1 .mu.m in length and a gate electrode 3. 
Next, As (sup +) is ion-implanted through the said electrode 3 as a mask and 
heat treatment is performed for activation, and thus a source region 4 and 
a drain region 5 are formed. 
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Designated States (Regional) : DE FR GB 
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Designated States (Regional) : DE FR GB 
DE 3882801 G H01L-029/64 Based on patent EP 291951 

Abstract (Basic) : EP 291951 A 

An insulated gate field effect transistor (IGFET) is characterised 
by a single crystalline Si substrate, a gate insulating layer 
comprising a single crystal SiC layer (2) , epitaxially grown on (1) 
pref . by a vapour phase method; a gate electrode (3) formed on (2) for 
forming a channel region in surface region of Si substrate (1) and 
under gate electrode through gate insulating layer; a source region (4) 
formed in a surface region of (1) and electrically connected with an 
end of channel region; a drain region (5) formed in a surface region of 
(1) and electrically connected with other end of channel region. Pref. 
the surface of the Si substrate has a major surface of (100) or (111) 
orientation. 

US E / ADVANTAGE - An IGFET, smaller and having a higher 
transconductance and higher operating speed than prior art MOSFET 
having Si02 gate insulating layer. 

1/2 

Abstract (Equivalent) : EP 291951 B 

An insulated gate field effect transistor (IGFET) comprising a 
single crystalline silicon substrate (1); a gate insulating layer of 
single crystal silicon carbide (2) epitaxially grown on the surface of 
said silicon substrate (1) ; a gate electrode (3) formed on said gate 
insulating layer for forming a channel region in the surface region of 
said silicon substrate (1) and under said gate electrode through said 
gate insulating layer; a source region (4) formed in the surface region 



of said silicon substrate (1) so as to be electrically connected with 
an end of said channel region; and a drain region (4) formed in the 
surface region of said silicon substrate (1) so as to be electrically 
connected with an end of said channel region; and a drain region (5) 
formed in the surface region of said silicon substrate (1) so as to be 
electrically connected with the other end of said channel region, 
characterised in that said silicon substrate (1) has a major surface of 
(111) orientation. 
Dwg . 1 ( a 
Derwent Class: L03; U12 

International Patent Class (Main) : H01L- 029/64 

International Patent Class (Additional) : H01L-029/267 ; H01L-029/62 ; 
H01L-029/78 
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